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TITLE OF THE INVENTION: 

SYSTEM FOR ASSEMBLING AN INTERNAL COMBUSTION ENGINE FUEL 
INJECTOR 

10 The present invention relates to a system for 

assembling an internal combustion engine fuel injector. 
BACKGROUND OF THE INVENTION 

Injectors normally comprise a hollow body fitted 
with an injection nozzle and a fuel metering valve; and a 

15 support fitted to the hollow body and housing an 
electromagnet controlling the valve. More specifically, 
the support comprises a sleeve inserted in fluidtight 
manner inside a cylindrical cavity in the hollow body; 
and an end wall having a discharge conduit and on which 

20 an edge of the sleeve is bent to lock the electromagnet. 

In known technology, the sleeve is fitted to the 
hollow body by means of a threaded ring nut screwed to an 
external thread on the hollow body. Such a system has 
various drawbacks. In particular, the hollow body must 

25 have a cylindrical portion on which to form the thread, 
so that the ring nut is larger in diameter than the 
threaded portion, and the injector therefore relatively 
wide. Moreover, the thread and ring nut call for 
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additional machining, which makes the injector fairly 
expensive to produce; and the two threads may retain 
machining debris or other solid particles which, when 
assembling the injector, get into the conduits, thus 
5 impairing operation of the injector. 
SUMMARY OF THE INVENTION 

It is an object of the invention to provide a system 
for assembling a fuel injector, which is extremely 
straightforward, requires no tools, and at the same time 
10 reduces the cost of the injector and eliminates the 
drawbacks typically associated with known assembly 
systems . 

According to the present invention, there is 
provided an assembly system for assembling an internal 

15 combustion engine fuel injector comprising a hollow body 
supporting an injection nozzle; said hollow body housing 
a metering valve for metering the fuel to be injected by 
said nozzle, and comprising a support housing an 
electromagnet controlling said metering valve; and said 

20 support being fitted to said hollow body; characterized 
in that said support is connected removably to said 
hollow body by click-on means. 

More specifically, the click-on means comprise a 
leaf spring having a number of elastic blades, each 

25 having a hook- shaped appendix which hooks on to a 
corresponding shoulder of the hollow body. The support 
comprises a sleeve, which is inserted in fluidtight 
manner inside a cylindrical cavity in the hollow body, 
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and an end wall having a discharge conduit of the 
metering valve; and the leaf spring having a ring-shaped 
portion engaging the end wall and having an opening in 
which the discharge conduit is inserted. 
5 BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred, non- limiting embodiment of the 
invention will be described by way of example with 
reference to the accompanying drawings, in which: 

Figure 1 shows a partial view in perspective of an 
10 injector featuring the assembly system according to the 
invention; 

Figure 2 shows a vertical, partly sectioned view of 
the Figure 1 injector. 

DETAILED DESCRIPTION OF THE INVENTION 

15 With reference to Figure 1, number 5 indicates as a 

whole a fuel injector for an internal combustion engine, 
e.g. a diesel engine. Injector 5 comprises a 
substantially cylindrical hollow body 6 fitted at one end 
(not shown in Figure 1) with an ordinary injection nozzle 

20 normally closed by a pin cooperating with a control rod. 
Hollow body 6 has a substantially cylindrical cavity 7 
(Figure 2) housing a metering valve 8 for metering the 
fuel to be injected by the nozzle and which controls the 
control rod in known manner. 

25 Metering valve 8 comprises a ball shutter 9 

cooperating with a conduit 10 of a valve body 11, which 
is fixed against a shoulder 12 of cavity 7 by an inner 
threaded ring nut 13 with the interposition of a 
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calibrated washer 14. Hollow body 6 also comprises an 
appendix 16 (Figure 1) having a hole and which is 
connected to the high-pressure fuel supply conduit and 
communicates with conduit 10 and the injection nozzle. 

5 Injector 5 also comprises a support 17 for housing 

an electromagnet 18 controlling metering valve 8. 
Electromagnet 18 comprises a cylindrical magnetic core 
19, and is excited by two electric conductors 21 and 22 
to activate a substantially disk-shaped armature 23 

10 controlling shutter 9 in known manner. Support 17 
substantially comprises a sleeve 24 which is inserted 
inside a cylindrical cavity 25 of hollow body 6. Cavity 
25 is coaxial with cavity 7, and is larger in diameter so 
as to form another shoulder 28 of hollow body 6. The 

15 lateral wall of sleeve 24 has a seal 26 for sealing the 
wall of cavity 25, and an edge 27 of sleeve 24 rests on 
shoulder 28 of hollow body 6. 

Support 17 also comprises an end wall 29 integral 
with a discharge conduit 31 by which fuel is discharged 

20 in known manner when valve 8 is opened. Core 19 of 
electromagnet 18 is locked against a shoulder 32 of 
sleeve 24 by cold-bending another edge 33 of sleeve 24 on 
to a shoulder 34 of end wall 29; and another seal 37 is 
inserted inside a groove 3 6 in the lateral surface of end 

25 wall 2 9 to seal sleeve 24 and prevent fuel leakage from 
cavities 7 and 25. 

According to the invention, to assemble injector 5, 
support 17 is connected removably to hollow body 6 by 
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click-on means preferably defined by a single leaf spring 
indicated as a whole by 38. Leaf spring 38 substantially 
comprises a flat portion 3 9 having an opening 4 0 and a 
number of elastic blades 41, each of which has a hook- 
5 shaped appendix 42 on the end. 

More specifically, portion 3 9 is ring-shaped, and 
opening 4 0 circular; ring-shaped portion 3 9 engages an 
outer surface 43 of end wall 29, from which discharge 
conduit 31 extends; opening 4 0 of ring-shaped portion 3 9 

10 houses discharge conduit 31; and elastic blades 41 are 
integral with ring-shaped portion 3 9 and are located 
radially in angularly equidistant positions. 

Elastic blades 41 are preferably two in number and 
located diametrically opposite on ring-shaped portion 39. 

15 Each elastic blade 41 comprises a curved portion 44 and a 
straight portion 45. Curved portion 44 is so shaped as to 
keep the respective straight portion 45 substantially 
perpendicular to ring-shaped portion 39, so that the 
various straight portions are parallel to one another and 

20 to the axis of opening 40; and curved portion 44 is in 
the form of a bend projecting from the surface of portion 
39 in the opposite direction to straight portion 45. 

Each hook- shaped appendix 4 2 is defined by an end of 
respective blade 41 bent inwards to form an inclined 

25 portion 48, and clicks on to a corresponding retaining 
element of hollow body 6. More specifically, each 
retaining element is defined by a circumferential 
shoulder 4 5 on hollow body 6, in turn defined by a 
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corresponding outer depression 47 on hollow body 6. 

Each shoulder 4 6 has a surface forming an underside 
recess with the outer surface of hollow body 6, so as to 
retain the end of hook- shaped appendix 4 2; and leaf 
5 spring 38 is die-cut from elastic sheet metal and so 
sized that the two hook- shaped appendixes 4 2 engage the 
surfaces of the two shoulders 46 with sufficient force 
exerted by elastic blades 41 to keep edge 27 of sleeve 24 
resting firmly on shoulder 28 of hollow body 6. 

10 To assemble injector 5, valve body 11 is first 

inserted inside cavity 7 of hollow body 6 - into which 
the nozzle pin and control rod have already been fitted - 
and is fixed inside hollow body 6 by ring nut 13 which 
locks valve body 11 against shoulder 12 of cavity 7 via 

15 the interposition of washer 14. Electromagnet 18 and end 
wall 2 9 with seal 3 7 are then inserted inside sleeve 24, 
and edge 33 is bent on to shoulder 34 of end wall 29 to 
secure electromagnet 18 firmly between shoulder 3 2 and 
edge 33 of sleeve 24. 

20 Opening 4 0 of ring-shaped portion 3 9 of leaf spring 

3 8 is then placed about conduit 31, and ring-shaped 
portion 3 9 is placed on end wall 2 9; both shutter 9 and 
the stem of armature 23 are then inserted inside the 
usual cavity in ring nut 13; and, finally, sleeve 24, 

25 together with seal 37, is inserted inside larger-diameter 
cavity 25. At this point, hook-shaped appendixes 42 of 
leaf spring 38 engage the outer surface of hollow body 6, 
so that respective inclined portions 48 flex elastic 
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blades 41 outwards. 

When edge 27 of sleeve 24 contacts shoulder 28 of 
hollow body 6, the ends of hook-shaped appendixes 42 are 
positioned adjacent to the edges of respective shoulders 
5 46; and by exerting additional manual pressure on curved 
portions 44 of elastic blades 41, the two hook- shaped 
appendixes 42 click inside the two depressions 4 7 in 
hollow body 6 and are retained by the two underside 
recess shoulders 46 to keep elastic blades 41 taut and so 
10 ensure edge 27 is kept resting firmly on shoulder 28. 

Leaf spring 38 may, obviously, be fitted to hollow 

D body 6 after inserting sleeve 24 inside cavity 25, so 

W 

JE that, when ring-shaped portion 3 9 is placed on surface 4 3 

hi of end wall 29, the two hook-shaped appendixes 42 are 

7 15 positioned adjacent to the edges of shoulders 46, as in 

j=i the previous case. Alternatively, one of blades 41 may be 

Z.~ flexed outwards to click the hook-shaped appendix 42 of 

!=* the other blade 41 first into respective depression 47, 

and only the curved portion 44 of the flexed blade 41 be 
20 pressed manually to click the respective hook- shaped 
appendix 42 into the respective depression 47. 

Injector 5 is disassembled by simply exerting manual 
pressure on one of curved portions 44 to flex the 
corresponding blade 41 outwards and release the 
25 respective hook-shaped appendix 42 from the corresponding 
shoulder 46, or, obviously, by manually parting both 
blades 41 at the same time. 

The advantages, as compared with known systems, of 
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the injector assembly system according to the invention 
will be clear from the foregoing description. In 
particular, the outer ring nut and the outer surface of 
the hollow body no longer need threading; machining 
5 debris is prevented from getting inside injector 5; and 
assembly is greatly simplified by sleeve 24 being 
assembled and disassembled with no tools required. 

Clearly, changes may be made to the assembly system 
as described herein without, however, departing from the 

10 scope of the accompanying Claims. For example, leaf 
spring 3 8 may have a different number of elastic blades, 
e.g. three, spaced 12 0° apart; ring-shaped portion 3 9 may 
be polygonal, and opening 4 0 other than circular; and, to 
simplify engagement of the outer surface of hollow body 6 

15 by inclined portions 48 of appendixes 42, hollow body 6 
may have a caulked edge . 


